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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrode with an 
improved organism signal detection function and without lowering 
the detection function even if used for a long period, by forming a 
coated layer containing silver and/or silver chloride on the surface 
of an electrode main body comprising a conductive resin member. 
SOLUTION: When a main body 30 of this electrode for organism 
signal detection is formed, a metallic terminal 21 to guide an 
organism signal outside is formed by inserting. After that, a coating 
material containing Ag and/or AgCI is applied into thickness of 
about 20i m or thinner on a skin layer 20 by silk screen printing 
technique to form a coating film layer 22. Raw materials to 
constitute the electrode main body 30 are added to the coating 
materials to constitute the coating film layer 22 to impart the 
affinity to the electrode main body 30 and stirred to be mixed 
uniformly. Then a top coating layer 23 is formed on the coating layer 
22. The thickness of the top coating layer must be about 201 m or 
thinner. Consequently, the affinity of the electrode main body with 
an organism is improved by Ag and/or AgCI contained in the coating 
layer 22 and taking an organism signal out to the electrode main 
body 30 is made easier. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electrode for biomedical signal detection characterized by coming to have the body of an electrode 
which consists of a conductive resin member, and a coat containing Ag (silver) and/or AgCI (silver chloride) which 
were applied to the front face of this body of an electrode. 

[Claim 2] The electrode for biomedical signal detection characterized by coming to have the body of an electrode 
which consists of a conductive resin member, a coat containing Ag (silver) and/ or AgCI (silver chloride) which were 
applied to the front face of this body of an electrode, and the topcoat layer formed in the front face of this coat. 
[Claim 3] The electrode for biomedical signal detection characterized by coming to have a contact-carrying member 
layer containing the body of an electrode which consists of a conductive resin member which made the conductive 
matter contain inside a resin ingredient, and Ag (silver) and/or AgCI (silver chloride) which were applied to the front 
face of this body of an electrode, and the above-mentioned resin ingredient. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is used for biomedical signal detection equipments, such as an 

electrocardiograph, and relates to the suitable electrode for biomedical signal detection. 

[0002] 

[Description of the Prior Art] As an electrode for biomedical signal detection currently used in the current 
commercial scene, the metaled thing and the thing which is using the rubber electrode exist. Since a metal electrode 
is accompanied by degradation of a metal, it is almost the case which is carrying out plating processing of the gold 
on the front face. However, peeling arose with time with use in the plating side, metaled natural complexion was 
exposed, degradation of an electrode surface arose, and there was a problem that the ability to detect of a 
biomedical signal declined. The rubber electrode which made carbon contain is produced commercially as what has 
improved this. Such a rubber electrode has the property which was [ give / a soft feel gentle to the body ] excellent, 
and is making the current mainstream. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in such a rubber electrode, in order to apply heat by that 
forming cycle, a thin skin will be formed in a surface layer at the time of shaping, and the operation whose skin of 
this bars detection of a biomedical signal is carried out. Although this skin could be taken gradually and became 
detectable [ a biomedical signal ] when the product was used, it had the problem which should be solved that 
detection of a biomedical signal was difficult, in the quite long period in early stages of a product. Moreover, that 
quality of the material was exposed to hydrolysis, and it was easy to deteriorate by use with time in this rubber 
electrode, and it also had the fault which the fall of a detection function produces with time by that cause. This 
invention was made in view of the above-mentioned conventional trouble, and the technical problem is to offer the 
electrode for biomedical signal detection to which the detection function of a biomedical signal does not fall by 
prolonged use, either while raising the detection function of a biomedical signal. 
[0004] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the electrode for 
biomedical signal detection of claim 1 of this invention is characterized by having the body of an electrode which 
consists of a conductive resin member, and a coat containing Ag (silver) and/or AgCI (silver chloride) which were 
applied to the front face of this body of an electrode. 

[0005] Moreover, the electrode for biomedical signal detection of claim 2 of this invention carries out the description 
of having had the body of an electrode which consists of a conductive resin member, the coat containing Ag (silver) 
and/or AgCI (silver chloride) which were applied to the front face of this body of an electrode, and the topcoat layer 
formed in the front face of this coat. 

[0006] Furthermore, the electrode for biomedical signal detection of claim 3 of this invention is characterized by 
having a contact-carrying member layer containing the body of an electrode which consists of a conductive resin 
member which made the conductive matter contain inside a resin ingredient, and Ag (silver) and/or AgCI (silver 
chloride) which were applied to the front face of this body of an electrode, and the above-mentioned resin 
ingredient. 

[0007] Although it was most which had 1K or more ohms of contact resistance values through the contact surface 
also at the lowest in the conventional electrode, in the electrode of this invention, it can lower to the base of 
100ohms, and the level of 1/10. Moreover, when Ag and AgCI contained, it became possible to derive easily, without 
a feeble biomedical signal deteriorating from a living body. Therefore, the small pocket mold electrocardiograph with 
which commercial production was said to be difficult is realizable conventionally. 
[0008] 

[Embodiment of the Invention] The gestalt of the operation which applied the electrode for biomedical signal 
detection concerning this invention to the electrocardiograph hereafter is explained with reference to a drawing. 
Drawing 1 is the side elevation showing the appearance configuration in the folding condition at the time of carrying 
of the electrocardiograph which applied the electrode for biomedical signal detection concerning this invention, and 
drawing 2 is the top view of this electrocardiograph. Moreover, drawing 3 is the bottom view of this 
electrocardiograph, drawing 4 is the top view showing the appearance configuration in the expansion condition at the 
time of use of this electrocardiograph, and dr awi ng 5 is the bottom view of the electrocardiograph in this expansion 
condition. As for an electrocardiograph, an appearance is constituted by the body section 1 and the arm section 2 in 
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drawing 1 thru/or drawing 5 . The bo^H^ction 1 is fabricated by the thin flat rectangull^PFallelepiped 

'configuration, and the arm section 2 is in the condition that the end section (left end section) was connected with 
the above-mentioned body section 1 , and it is turned up by top-face 1 a of the body section 1 at the time of intact. 
[0009] While the 1 st measuring electrode 3 and 3 is arranged, the display 4 which displays stored data, such as 
measured electrocardio data, and time of day, the telephone number, on the inferior-surf a ce-of-tongue 1 b side of 
the top-face 1a and the opposite side where the arm section 2 is turned up is arranged in the both-sides side by 
the side of the long picture of the above-mentioned body section 1 . The 1 st measuring electrode 3 of the above is 
an electrode which applies suitably the electrode for biomedical signal detection concerning this invention, as 
mentioned later. Installation of the arm section 2 to the above-mentioned body section 1 While cutting and lacking 
the end section of the body section 1 in one half and forming radii-like piece of hinge 1c The end section of the 
corresponding arm section 2 is similarly cut and lacked in one half, piece of hinge 2c is formed, and it is carried out 
by making a spring pin 5 insert in in the condition of having made these pieces 1c and 2c of a hinge adjoining (refer 
*° drawing 1 , drawing 2 , and drawing 3 ). Thereby, the arm section 2 rotates focusing on a spring pin 5 to the body 
section 1, it will be in an expansion condition from the condition to fold up, and measurement of electrocardio will be 
performed in the state of expansion. 

[0010] As shown in drawing 4 which is an expansion state diagram, the 2nd measuring electrode 6 for measuring 
electrocardio is arranged in the above-mentioned arm section 2. This 2nd measuring electrode 6 is arranged at the 
point side of the arm section 2, and measurement of electrocardio is performed by pressing this measuring electrode 
6 against a thorax. The 2nd measuring electrode 6 has had and projected predetermined height from the arm section 
2, and contacts well by the thorax. As an electrode member of this 2nd measuring electrode 6, in order to ease a 
feeling of contact to the skin, the conductive rubber which has the elasticity of kadaya gum etc. is used. Moreover, 
as shown in drawing 4 , the crevice 7 is formed in top-face 1a of the body section 1 which countered the 2nd 
measuring electrode 6 of the above, and when the arm section 2 is folded up, the 2nd measuring electrode 6 is 
contained by the above-mentioned crevice 7. Thereby, at the time of un-using it, the 2nd measuring electrode 6 is 
not damaged, in order not to interfere with other members, while being able to perform exact measurement, since it 
does not expose outside and dust does not adhere. 

[001 1] The tip of the arm section 2 in which the 2nd measuring electrode 6 of the above is arranged is fabricated in 
the shape of radii, in order to make a smooth plug possible also when inserting the arm section 2 in clothes at the 
time of measurement as shown in drawing 4 and drawing 5 . Moreover, the display 4 is arranged at inferi or—surf a ce- 
of-tongue 1 b of the body section 1 so that an indicative data can be seen at the time of measurement, and it may 
be located in the field and the opposite side in which the 2nd measuring electrode 6 was arranged (see drawing 3 
ar, d ^ayyiQg_5 )• As shown in drawing _2 and drawing 5 , the loudspeaker alarm sound hole 8 which notifies of 
measurement termination during measurement to a sound is arranged in the 2nd measuring electrode 6 of the above, 
and the opposite side. If it is used in addition to the above-mentioned purpose, hitting against the telephone 
transmitter of telephone, this loudspeaker alarm sound hole 8 can be used in order to transmit the electrocardio 
signal (electrocardio data point) measured before that to the medical-examination equipment arranged in the 
hospital as an acoustic signal through the telephone line. Moreover, the photo coupler equipped with a photo 
transistor and light emitting diode etc. is used, and the communications department 9 prepared near the loudspeaker 
alarm sound hole 8 equips with an electrocardiograph the medical-examination equipment arranged in the hospital, 
and sends out an electrocardio signal [ finishing / measurement ] to this equipment directly. Thus, in a hospital, a 
patient's condition can be grasped now with the electrocardio signal (electrocardio data point) received the 
telephone line or directly. 

[0012] Moreover, as shown in drawing I thru/or drawing 5 , the 1st switch 1 1 is arranged and ON of ON of 
electrocardio measurement, OFF, and the communication link by the communications department 9 and OFF are 
switched to the side face by the side of the other end of the body section 1 with this switch 1 1. Moreover, the 2nd 
switch 12 and 3rd switch 13 are arranged on the inferior surface of tongue of the body section 1, perform the switch 
to the telephone number display or the communicate mode which is time-of-day-corrected and is stored etc., or set 
up a measurement part. In addition, the light emitting diode which is not illustrated [ which displays that it is under 
measurement by luminescence on an adjoining location with the 1st switch 1 1 ] is arranged. Moreover, in one side 
face by the side of the long picture of the body section 1, for charge, the electrode jack 15 connected to a source 
power supply is arranged, and the cell lid 16 for taking a cell in and out is arranged at top-face 1a of the body 
section 1. Furthermore, the switch lid 17 which protects the internal switch (illustration abbreviation) formed in the 
interior of the body section 1 is arranged on the inferior surface of tongue of the body section 1 . 
[0013] Drawing 6 shows the suitable example of a configuration of the electrode for biomedical signal detection of 
this invention applied to the 1st measuring electrode 3 of the electrocardiograph of the above-mentioned 
configuration. 30 show the body of the 1 st measuring electrode 3 of the above among drawing. This body 30 of an 
electrode is a member which is formed by the member containing carbon and is generally called the rubber 
electrode. At the time of shaping of this body 30 of an electrode, a skin 20 will be formed in that front face as 
mentioned above. This skin 20 is an impurity layer 20 micrometers or less which the impurity in rubber and carbon 
separated and formed, and has the operation which bars derivation of a biomedical signal. 

[0014] The conventional electrode for biomedical signal detection was a thing which comes to connect the metal 
terminal 21 with the body 30 of an electrode with which the skin 20 was formed in this way at an insertion condition. 
Therefore, when the electrode of such a configuration was used for an electrocardiograph, the problem which 
influences the accuracy of measurement of the baseline of an electrocardiogram which cannot measure an 



http:/ / www4.ipdl. ncipi.go.jp/ cgi-bin/tran_web_cgi_ejje 



05/01/17 



3/4 



electrocardiogram being shaken aros^B^ these problems were not solved until it wore^^Pskin 20 out by use with 
'the passage of time and it was removed. 

[0015] So, in this invention, first, when fabricating the body 30 of an electrode, the metal terminal 21 for deriving a 
biomedical signal outside is inserted to coincidence, and is fabricated, after that, on the above-mentioned skin 20, 
the coating containing Ag and/or AgCI is applied to the thickness of 20 micrometers or less using the process of silk 
printing, and a coat 22 is formed. In addition, the above-mentioned metal terminal 21 uses what usually carried out 
metal plating to SUS material. 

[0016] The affinity of the body 30 of an electrode and a living body becomes good by Ag and/or AgCI which are 
contained in the above-mentioned coat 22, and derivation of the biomedical signal to the body 30 of an electrode 
becomes easy. However, as a coating which constitutes this coat 22, in the usual coatings containing Ag and/ or 
AgCI, there is no compatibility with the body 30 of an electrode which is a base, after paint film formation, exfoliation 
occurs and the endurance of a coat 22 is kept as a very scarce thing. Therefore, in order to take out compatibility 
with the body 30 of an electrode, the raw material ingredient which constitutes this body 30 of an electrode is added 
and stirred in the coatings which constitute this coat 22, and homogeneity is made to mix in them in the invention in 
this application. In addition, it will be satisfactory if it is the matter which contains the carbon with which the 
property resembled the body 30 of an electrode closely as the above-mentioned raw material ingredient, for 
example, matter, such as urethane resin and a polycarbonate. 

[0017] And in order to raise the endurance of secular change of an electrode 3 further, the topcoat layer 23 is 
formed on the above-mentioned coat 22. By this, an electrode 3 is completed, if the thickness of the above- 
mentioned topcoat layer 23 is 20 micrometers or less — the ion from a living body — trouble is not caused to 
electric derivation Formation of this topcoat layer 23 can wash an electrode now easily. 

[0018] Drawing 7 shows the formation pattern of the above-mentioned coat 22, and (a) is the example which left the 
periphery edge of the body 30 of an electrode, and formed the coat 22 in the whole front face. However, since this 
coating contains Ag, it is not cheap, therefore to lessen coverage as much as possible is desired, without bringing 
about performance degradation. Therefore, the considered paint film pattern was shown in (b), (c), and (d). The paint 
film pattern of (b) is a grid pattern, and the black line of drawing is a coating part. The paint film pattern of (c) is a 
pattern of a stitch, and a white line in this case is a coating part. The paint film pattern of (d) is an island-like 
pattern, and a white part is a paint film part 

[0019] Drawing 8 shows the gestalt of the operation which established two or more crevices 24 in the front face of 
the body 30 of an electrode, an electrode terminal 21 and the body 30 of an electrode — the inside of shaping metal 
mold — inserting — fabricating — the front face of the body 30 of an electrode — if it puts in another way, two or 
more crevices 24 will be formed in the front face of a skin 20. It continues, the above-mentioned coating is applied 
by the methods of application, such as silk printing, at the following process shown in dra win g 9 , and a coat 22 is 
formed. And the topcoat layer 23 is formed on the above-mentioned coat 22 by the final process shown in drawing 
10 , and it becomes completion of an electrode 3. 

[0020] In the above-mentioned configuration, although two or more crevices 24 were formed in the front face of the 
body 30 of an electrode, irregularity may be formed by the pattern as shown in drawing j 3 f drawing 14 , and drawing 
15 . By producing a carve lump and a crimp to shaping metal mold, although this is possible, it may be formed by 
post processing, such as blasting, after shaping of the body 30 of an electrode. 

[0021] Thus, by damaging the front face of the body 30 of an electrode, it can bite, a sex can be increased and the 
reinforcement through which a coat 22 passes body of electrode 30 and which is a coat 22 can be raised further. At 
drawing 9 , although the coating was embedded only in the crevice 24, while embedding the coating in the crevice 24, 
the coating was applied to the whole front face, further, as shown in drawing 12 , the topcoat layer 23 was applied to 
the whole front face, and reinforcement was raised with the configuration of drawingJLl - 

[0022] In drawing 16 , the electrode 3 of the gestalt of this operation fabricates to one the contact-carrying member 
layer 25 which contained Ag and/or AgCI, and carbon on the body 30 of an electrode with which the gestalt of other 
operations is further shown and this invention contained carbon with 2 color forming technique. With this 
configuration, the process which carries out printing spreading of the coating containing Ag and/or AgCI in a back 
process can be skipped. If the principal component of the body 30 of an electrode and the principal component of 
the contact-carrying member layer 25 have a mutually similar property and a mutually similar property, it is 
satisfactory, even if it is satisfactory and is the same component. Therefore, manufacture of the electrode for 
biomedical signal detection is attained in the contact-carrying member layer 25 which has the property of the same 
plastics as the body 30 of an electrode which has the property of plastics. 

[0023] In addition, although the topcoat layer was formed and the electrode was considered as completion with the 
gestalt of the above-mentioned implementation, especially the electrode of this invention is usable even if it does 
not prepare topcoat. 
[0024] 

[Effect of the Invention] Although it was most which had 1K or more ohms of contact resistance values through the 
contact surface also at the lowest in the conventional electrode, in the electrode of this invention, it has lowered to 
the base of 100ohms, and the level of 1/10. Moreover, when Ag and/or AgCI contained, it became possible to derive 
easily, without a feeble biomedical signal deteriorating from a living body. Therefore, the small pocket mold 
electrocardiograph of commercial production said to be difficult became possible conventionally. 
[0025] In the conventional pocket mold electrocardiograph, although this was arrhythmia extent at most as a 
symptom of the heart disease which can be read with an electrocardiogram, it becomes able [ the phenomenon of 
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vertical fluctuation of ST a delta rhyH^ tubercle, etc. ] to derive faithfully by using tr^Prectrode of this invention 
*as well as the P wave of an electrocardio wave, a QRS wave, and a T wave. The heart disease patient in being home 
measures the electrocardiogram in everyday life, a medical practitioner can get a patient's exact electrocardiogram 
by transmitting to a medical practitioner, thereby, in the conventional pocket mold electrocardiograph, the small 
pocket mold electrocardiograph of the impossible diagnosis which is equal to 1 2 induction electrocardiograph by this 
invention becomes possible, and instruction of a patient's everyday life of him is attained [ a medical practitioner 
grasps a patient's heart disease condition, and ]. Therefore, it becomes possible to mitigate the corporal burden of a 
patient called going to hospital regularly. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1] It is the side elevation showing the appearance configuration in the folding condition at the time of 
carrying of the electrocardiograph which applied the electrode for biomedical signal detection concerning this 
invention. 

[Dr awing 2] It is the top view of the electrocardiograph shown in drawing 1 . 
[Drawing 3] It is the bottom view of the electrocardiograph shown in drawin g 1 . 

[Drawing 4] It is the top view showing the appearance configuration in the expansion condition at the time of use of 
the electrocardiograph shown in drawing 1 . 

[Drawing 5] It is the bottom view of the electrocardiograph in the expansion condition of drawing 4 . 
[Drawing 6] It is the side cross-section block diagram of 1 operation gestatt of the electrode for biomedical signal 
detection which applies to the electrocardiograph shown in drawin g 1 , and is built over suitable this invention. 
[ Drawin g 7] It is the top view showing the spreading pattern of the coat of the electrode shown in drawing 6 , and (a) 
is a complete spreading pattern and (d) is [ (b) is a grid-like spreading pattern and / (c) is a stitch-like spreading 
pattern and ] an island-like spreading pattern. 

[Drawing 8] It is the sectional view of the electrode in which the production process of the electrode shown in 
drawing 6 is shown. 

[Drawing 9] It is the sectional view of the electrode in which the production process of the electrode shown in 
drawing 6 is shown. 

[Drawing 10] It is the sectional view of the electrode in which the production process of the electrode shown in 
drawing 6 is shown. 

[D rawi ng 11] It is the side cross-section block diagram of other operation gestalten of the electrode for biomedical 
signal detection which applies to the electrocardiograph shown in drawin g 1 , and is built over suitable this invention. 

[ Drawing 12 ] It is the sectional view of the electrode in which the production process of the electrode shown in 
draMDS j-i is shown. 

[Drawin g 1 3 ] It is the top view showing the crevice formation pattern of the front face of an electrode body of the 
electrode of drawing 1 1 . 

[Piajwjng 14] It is the top view showing the crevice formation pattern of the front face of an electrode body of the 
electrode of drawin g 1 1 . 

[Pj^_wiDg_15] It is the top view showing the crevice formation pattern of the front face of an electrode body of the 
electrode of drawing 1 1 . 

[ Drawi ng 1 6 ] It is the side cross-section block diagram of the operation gestalt of further others of the electrode for 
biomedical signal detection which applies to the electrocardiograph shown in drawing 1 , and is built over suitable 
this invention. 
[Description of Notations] 

3 1st Measuring Electrode of Electrocardiograph (Electrode for Biomedical Signal Detection) 

20 Skin of Front Face of Electrode Body 

21 Metal Terminal 

22 Coat 

23 Topcoat Layer 

24 Crevice 

25 Contact-carrying Member Layer 
30 Body of Electrode 



[Translation done.] 
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